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(54) OUTPUT DELAY ADJUSTMENT CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize fluctuations in 
AC characteristics, between output signals of output 
circuits operated by a clock signal, and to suppress the 

fluctuation in the AC characteristics immediately after rm* — ^ < ^ H \— 0tlA 
the operation of the output circuits. 
SOLUTION: This output circuit outputs an input signal 
A with a required delay time. The circuit is provided 
with a delay adjustment circuit 1 1 , consisting of, an F/F 
circuit 1 for latching the input signal A, of a delay clock 
generating circuit 2 that generates delay clocks C0-C3 
with different delays and a comparison reference clock 
MAX-DELAY with a maximum delay from a system 
clock CLK, of a clock selection circuit 4 that selects 
any of the delay clocks and uses it for a latch input 
clock DCLK of the F/F circuit 1 , and of a phase 
difference detection circuit 3 that detects the phase 
difference between an output signal POA of the output 
circuit and the comparison reference clock MAX- 
DELAY. It provides the output of a signal UP which 

controls the selection of the clock by the clock selection circuit 4, on the basis of the phase 
difference. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The latch means for being the output circuit which outputs an input signal with a 
necessary time delay, and latching said input signal, A delayed-clock-generation means to 
generate two or more delay clocks with which the amounts of delay differ from the clock used 
as criteria, and the comparison reference clock of max [ amount / of delay ], The clock 
selection means which chooses said two or more delay clocks, and is made into the latch input 
clock of said latch means, The output signal of said output circuit and the phase contrast of 
said comparison reference clock are detected. It has a delay equalization circuit including a 
phase contrast detection means to control clock selection with said clock selection means 
based on the phase contrast. Said latch means carries out through [ of said latch input clock ], 
and it is constituted so that it may be made to output from said output circuit. Said phase 
contrast detection means outputs the phase contrast detecting signal which drives said clock 
selection means when said output signal is delayed for said comparison reference clock. Said 
clock selection means is an output delay equalization circuit characterized by choosing said 
delay clock from said delayed-clock-generation means as descending of the amount of delay in 
response to said phase contrast detecting signal. 

[Claim 2] It is constituted so that a reset signal may be generated based on the power-on- 
reset signal outputted at the time of power-source ON. Said latch means is constituted so that 
it may carry out through [ of said latch input clock ], when said reset signal is active. Said 
phase contrast detection means is constituted so that the phase contrast of said output signal 
and comparison reference clock may be detected, when said reset signal is active. Said clock 
selection means is an output delay equalization circuit according to claim 1 characterized by 
bfeing constituted so that the delay clock of said delayed-clock-generation means may be 
chosen, when said reset signal is active. 

[Claim 3] Said comparison reference clock is an output delay equalization circuit according to 
claim 1 or 2 which is set as the maximum amount of delay permitted in said output circuit, and 
is characterized by generating said delay clock as a delay clock with which the amounts of 
delay smaller than the amount of delay of said comparison reference clock differ. 
[Claim 4] Said clock selection means is constituted so that the amount of delay may choose 
the greatest delay clock among said delay clocks at the time of initialization. Until it chooses 
the delay clock with which the amount of sequential delay becomes small sequential and said 
phase contrast detecting signal is no longer inputted, whenever said phase contrast detecting 
signal is inputted Or the output delay equalization circuit according to claim 1 to 3 
characterized by being constituted so that said selection actuation may be performed until the 
amount of delay chooses the minimum delay clock. 

[Claim 5] Said output circuit is an output delay equalization circuit according to claim 1 to 4 
characterized by having a combinational circuit, PURIBAFFA, and a main buffer between an 
input terminal and an output terminal, and inputting into said phase contrast detection means by 
making into said output signal the signal outputted from said output terminal, or the signal 
inputted into said PURIBAFFA. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the output delay equalization circuit which 
made it possible to suppress fluctuation of the AC characteristics by the delay in the output 
terminal of each output circuit differing, respectively to the minimum in two or more output 
circuits of the clock synchronous system in a semiconductor device. 
[0002] 

[Description of the Prior Art] The output circuit established in a semiconductor device is 
connected with the semiconductor device of the others in a system board top generally, and 
AC timing is specified in the output terminal. In recent years, the cycle time becomes short by 
improvementHzation of a speed of a semiconductor device of operation, and the demand of 
such [ still ] AC timing is becoming severe by the margin on manufacture, the variation of a 
property, change of temperature, change of supply voltage, etc. The configuration which 
synchronizes output timing with an external clock is proposed about the output timing of 
synchronous semiconductor memory as it is indicated by JP.10-1 12182,A in order to respond 
to such a request for example. The same technique is a configuration which chooses and 
outputs what synchronizes with an external input signal among those which delayed the clock 
which it is proposed also in JP,8-154051,A and JP,1 1-72540,A, for example, is going to output 
with the technique of JP,8-154051,A by the tapped delay element. 
[0003] 

[Problem(s) to be Solved by the Invention] The problem that where of it is difficult to fill the 
demand of the AC characteristics immediately after an output's arising when it is the first stage 
which has not taken the synchronization , since it is the technique carry out the phase 
comparison of an input signal and the output signal , change the amount of delay of an output 
signal based on the phase comparison result , and adjust the output timing , and starting 
actuation at the event of the first stage , i.e. , a circuit , with the technique indicated by these 
official reports arises . Moreover, apply the technique of each of said official report to one 
circuit, and it is set among two or more output circuits which synchronize with the clock of a 
semiconductor device. By fluctuation of a circuit, a layout, a process or a temperature change, 
supply voltage, etc. When fluctuation of the AC characteristics between two or more [ because 
delay of output data is different for two or more output circuits of every, respectively ] output 
circuits arises With the configuration to which output timing is changed in each between two or 
more output circuits, it becomes difficult to double the phase of each output timing between 
two or more circuits, and it becomes difficult to control fluctuation of the AC characteristics 
between each output circuit. 

[0004] The object of this invention offers the output delay equalization circuit which made it 
possible to suppress fluctuation of the AC characteristics between each output terminal of two 
or more output circuits by which clock actuation is carried out to the minimum. Moreover, the 
object of this invention offers an output delay equalization circuit with little fluctuation of AC 
characteristics from immediately after actuation of a circuit. 
[0005] 

[Means for Solving the Problem] The latch means for this invention being an output circuit 
which has a necessary time delay and outputs an input signal, and latching said input signal, A 



delayed-clock-generation means to generate two or more delay clocks with which the amounts 
of delay differ from the clock used as criteria, and the comparison reference clock of max 
[ amount / of delay 1 The clock selection means which chooses said two or more delay clocks, 
and is made into the latch input clock of said latch means, The output signal of said output 
circuit and the phase contrast of said comparison reference clock are detected. It has the delay 
equalization circuit including a phase contrast detection means to control clock selection with 
said clock selection means based on the phase contrast. Said latch means carries out through 
[ of said latch input clock ], and it is constituted so that it may be made to output from said 
output circuit. Said phase contrast detection means outputs the phase contrast detecting 
signal which drives said clock selection means when said output signal is delayed for said 
comparison reference clock. It is characterized by said clock selection means choosing said 
delay clock from said delayed-clock-generation means as descending of the amount of delay in 
response to said phase contrast detecting signal. 

[0006] It is constituted so that a reset signal may be generated here based on the power-on- 
reset signal outputted at the time of power-source ON. Said latch means is constituted so that 
it may carry out through [ of said latch input clock ], when said reset signal is active. Said 
phase contrast detection means is constituted so that the phase contrast of said output signal 
and comparison reference clock may be detected, when said reset signal is active. When said 
reset signal is active, said clock selection means is constituted so that the delay clock of said 
delayed-clock-generation means may be chosen. Moreover, said comparison reference clock is 
set as the maximum amount of delay permitted in said output circuit, and said delay clock is 
generated as a delay clock with which the amounts of delay smaller than the amount of delay of 
said comparison reference clock differ. 

[0007] The output signal outputted in this invention by delaying the 1st delay clock of the 
necessary amount of delay by the output circuit. Phase contrast with the comparison reference 
clock of the maximum amount of delay permitted in the output circuit concerned is detected. 
By changing said 1st delay clock to the 2nd [ with few amounts of delay ], and 3rd delay clock 
one by one, and choosing it from it as it, when the phase of said output signal is behind the 
phase of a comparison reference clock It sees relatively by bending forward the latch input 
clock by which through is carried out in a latch means, namely, shifting with a phase near at 
hand, upper output delay is made small, and it becomes possible to press down fluctuation of 
the AC characteristics between two or more output circuits which synchronize with a clock to 
the minimum. 
[0008] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 is the block diagram of one circuit of the output delay 
equalization circuit of this invention, and has the composition of having established the delay 
equalization circuit 11 in the output circuit containing a combinational circuit 12, PURIBAFFA 
13, and a main buffer 14. Although outputted from an output terminal OUTA through the delay 
equalization circuit 11, a combinational circuit 12, PURIBAFFA 13, and a main buffer 14, internal 
data signal A inputted into an input terminal INA is constituted in said delay equalization circuit 
1 1 so that the output timing in an output terminal OUTA may be adjusted. Said delay 
equalization circuit 1 1 consists of the flip-flop circuit (F/F circuit) 1 which mentions a detail 
later, respectively, a delayed-clock-generation circuit 2, a phase contrast detector 3, and a 
clock selection circuitry 4. In addition, for this contractor, said PURIBAFFA 13 and main buffer 
14 are known well, and omit explanation of the detailed configuration. 
[0009] Said F/F circuit 1 has composition which outputs through latch input-clock DCLK 
inputted into the clock edge C during the input period of reset-signal RESET to an outgoing end 
Q. Drawing 2 is the circuit diagram of the example, it consists of a NAND gate, an inverter, the 
transfer gate, etc., and in a real busy condition, internal data signal A is inputted into the data 
edge D, and internal data signal A is outputted to an outgoing end Q to the standup timing of 
said latch input-clock DCLK. Reset-signal RESET is inputted, during the period of high level, 
said internal data signal A is not outputted to an outgoing end Q, but said latch input-clock 
DCLK is through outputted to an outgoing end Q. 

[0010] Said delayed-clock-generation circuit 2 has composition which generates comparison 



reference clock MAX-DELAY while generating the clocks C0-C3 of a delay value with which 
plurality differs from the system clock CLK inside a chip. Drawing 3 is the circuit diagram of the 
example, and it outputs the delay clocks C3, C2, C1 f and CO, respectively from the input side of 
the 1st delay element D1, and the output side of the 1st thru/or the 3rd delay element D1-D3 
while it carries out cascade connection of the 1st to 5th five delay element D1-D5 which has 
delay of 2NS(s) (nanosecond) to said system clock CLK, respectively. That is, each amount of 
delay of these delay clocks C3, C2, CI, and CO serves as ONS, 2NS, 4NS, and 6NS, 
respectively. Moreover, said each delay clocks C3-C0 are chosen by the clock selection signals 
S3-S0 later mentioned in the AND gate, respectively, and are outputted as said latch input- 
clock DCLK. Moreover, from said 5th delay element D5, comparison reference clock MAX- 
DELAY which has the amount of delay of 10NS(s) to a system clock CLK is generated and 
outputted. 

[001 1] Said phase contrast detector 3 has composition which outputs the phase contrast 
detecting signal UP which compares the output POA of said main buffer 14 with comparison 
reference clock MAX-DELAY outputted from said delayed-clock-generation circuit 2, and 
performs clock selection by said clock selection circuitry 4. Drawing 4 is the circuit diagram of 
the example, if comparison reference clock MAX-DELAY outputted from said delayed-clock- 
generation circuit 2 is inputted, will detect a rising edge in the rising edge detector 30 which 
consists of a delay element, an inverter, and the AND gate, and will output rising edge signal R- 
EDG. Moreover, the output POA outputted to said comparison reference clock MAX-DELAY 
and said output terminal is measured in an exclusive OR gate, the comparison signal EOR is 
outputted, said edge signal R-EDG, EOR, and a RESET signal are taken further in the AND gate, 
and the output is outputted as a phase contrast detecting signal UP through the Schmidt 
buffer. This has [ that it is under / of reset-signal RESET / input period / except ] the 
composition that the phase contrast detecting signal UP is not outputted, and the phase 
contrast detecting signal UP is not outputted when the phase of an output POA is earlier than 
comparison reference clock MAX-DELAY. In addition, the Schmidt buffer is for preventing 
malfunction by the mustache by the phase shift with delicate comparison reference clock MAX- 
DELAY and output POA. 

[0012] Said clock selection circuitry 4 is POWER which becomes active at a power up. With the 
ONRESET signal, it has composition which outputs the clock selection signal SO and outputs 
the clock selection signals S1, S2, and S3 sequential by the phase contrast detecting signal UP 
from said phase contrast detector 3. Drawing 5 is the circuit diagram of the example, and is 
considered as the configuration of UP counter by two or more AND gate, NOR gate, 2nd F/F 
circuits 40 and 41. Power-on-reset signal POWER which becomes active at a power up ON 
Only at the time of the standup of RESET, the clock selection signal SO is chosen as initializing. 
And if the phase contrast detecting signal UP outputted from the phase contrast detector 3 
becomes active, a clock selection signal will change to S1 from SO, and if the phase contrast 
detecting signal UP becomes active further, a clock selection signal will change to S2 from S2 
still more nearly similarly from S1 S3. In addition, once S3 is chosen, even if the phase contrast 
detecting signal UP will become active more than it, it is the power-on-reset signal POWER. 
ON While RESET is active, it will be in the condition that S3 was chosen. 

[0013] Thus, the delayed-clock-generation circuit 2 receives the clock selection signals S0-S3 
chosen from the clock selection circuitry 4, chooses the clocks C0-C3 with each delay value 
from a system clock CLK, and outputs actuation of said constituted delay equalization circuit 
1 1 as latch input-clock DCLK. Moreover, from the delayed-clock-generation circuit 2, 
comparison reference clock MAX-DELAY which gave the greatest permissible differential delay 
is outputted. Said latch input-clock DCLK detects the signal POA outputted from an output 
terminal OUTA through a combinational circuit 12, PURIBAFFA 13, and a main buffer 14, and 
phase contrast with said comparison reference clock MAX-DELAY from the F/F circuit 1, and 
the phase contrast detector 3 activates the phase contrast detecting signal UP, when the 
signal of an output terminal is behind comparison reference clock MAX-DELAY. The clock 
selection circuitry 4 is the power-on-reset signal POWER in a power up. ON Although the clock 
selection signal SO is chosen by RESET and outputted, whenever the phase contrast detecting 
signal UP becomes active, a clock selection signal is outputted with a sequential change from 



SO to S3. Therefore, latch input-clock DCLK outputted from the delayed-clock-generation 
circuit 2 will be chosen with a sequential change from the delay clock CO to C3, whenever the 
phase contrast detecting signal UP becomes active. 

[0014] Next, actuation of an output circuit including the delay equalization circuit of drawing 1 
is explained. In addition, the clock inputted into the F/F circuit 1 which determines the clock 
synchronization timing of a terminal output as a prerequisite of the output circuit of this 
operation gestalt Even if a clock with a certain amount of delay and the clock which was in 6NS 
phase to the system clock CLK here are inputted to the system clock CLK in a chip It is 
contingent [ on that nonconformity actuation of leaking-out ** does not break out, and the 
internal data signal inputted into the F/F circuit 1 being checked and set up ]. Moreover, the 
output delay authorization value from the clocked into of the F/F circuit 1 to an output terminal 
A is beforehand decided at the time of the design of a chip. With this operation gestalt, said 
comparison reference clock MAX-DELAY which has determined the output delay authorization 
value as 4NS(s), therefore is supplied to said phase contrast detector 3 is giving delay of 4NS 
(s). In addition, this invention is 2 in order to make actuation of this invention more intelligible, 
since it is adapted in two or more output terminals and the improvement of the AC 
characteristics between two or more of the terminals is aimed at. The process in which the 
delay equalization circuit 1 1 operates and goes is explained after that to be the condition 
before the delay equalization circuit 1 1 operates between the output terminals of a book using a 
timing chart. 

[0015] First, the block diagram of drawing 6 and a timing chart explain the condition before the 
delay equalization circuit 1 1 operates. 4NS delay of the output delay in the output terminal 
OUTB of the output circuit CB where 8NS delay of the output delay in the output terminal 
OUTA of the output circuit CA where internal data signal A is inputted is carried out from the 
F/F circuit 1, and internal data signal B is inputted shall be carried out from the F/F circuit 1. 
In addition, both are in phase although DCLK' and latch input Krol of an output circuit CB are 
shown for the latch input clock of an output circuit CA as DCLK for convenience here. 
Therefore, internal data signal A is made into an ADDR signal, and internal data signal B is made 
into an ASTB signal, and the margin of the address setup time (tSAST) serves as 1 1NS(s) 
(=15KlS+4NS-8NS) from 30NS(s), thien (Duty is 50%) a timing chart in one period of an input 
clock. 

[0016] Next, the process in which the delay equalization circuit 11 operates is explained. As 
shown in the timing chart of drawing 7 , it is the power-on-reset signal POWER of the power up 
of an output circuit. ON The clock selection circuitry 4 is initialized by RESET and the clock 
selection signal SO is chosen. Then, in the delayed-clock-generation circuit 2, the delay clock 
CO is outputted as latch input-clock DCLK inputted into the F/F circuit 1 in response to this 
clock selectioh signal SO. Moreover power-on-reset signal POWER Since latch ihput-clock 
DCLK inputted into the F/F circuit 1 during the RESET signal input period when between 
predetermined time is continued by ONRESET is through outputted to an outgoing end Q, a 
part is ihjDutted into the phase contrast detector 3 as an output POA at thfe sdme time the 
clock from the outgoing end Q concerned results in an output terminal OUTA through a 
combinational circuit 12, PURIBAFFA 13, and a main buffer 14. On the other hand, it is 
generated in the delayed-clock-generation circuit 2, and comparison reference clock MAX- 
DELAY beforehand decided to have described above at the time of a design is inputted into the 
phase contrast detector 3. 

[0017] And in the phase contrast detector 3, like the timing chart of drawing 8 , the phase 
contrast of an output POA and comparison reference clock MAX-DELAY is detected, and rising 
edge signal R-EDG and the comparison signal EOR are outputted. And when the phase of 
comparison reference clock MAX-DELAY is progressing rather than the output POA, the phase 
contrast detecting signal UP is outputted. In addition, when the phase of an output POA is 
progressing rather than comparison reference clock MAX-DELAY, or when both delay is equal 
(when there are few amounts of delay), the AND of rising edge signal R-EDG and the 
comparison signal EOR is taken, and the phase contrast detecting signal UP is not outputted. 
[0018] In response to said phase contrast detecting signal UP, the phase contrast detecting 
signal UP is counted by the clock selection circuitry 4. In an output circuit CA, like drawing 8 



(a), the time delays from P points (refer to drawing 3 ) of the delayed-clock-generation circuit 2 
to an output POA are 8NS(s), and, for a certain reason, the phase contrast detecting signal UP 
becomes [ phase contrast with comparison reference clock MAX-DELAY ] active 4 NSs (**). 
Thereby, the clock selection circuitry 4 changes from the clock selection signal SO to S1, and 
latch input-clock DCLK from the delayed-clock-generation circuit 2 is changed from the delay 
clock CO to C1 in connection with this (**). 

[0019] After that, similarly, the phase contrast of comparison reference clock MAX-DELAY and 
an output POA is checked, and, for a certain reason, the phase contrast detecting signal UP 
becomes [ phase contrast ] active 2 NSs here (**). Thereby, a clock selection signal changes 
to S2 from S1, and latch input-clock DCLK is changed from the delay clock C1 to C2 (**). 
Thus, the change of the delay clock as latch input-clock DCLK is performed until the phase 
contrast of comparison reference clock MAX-DELAY and an output POA is lost during the 
period when the system clock CLK is operating [ reset-signal RESET ] by the active state or it 
changes to the delay clock C3. In addition, after choosing the clock selection signal S3, even if 
the phase contrast detecting signal UP becomes active in the clock selection circuitry 4, it is 
the power-on-reset signal POWER. ON Unless RESET is inputted, it is the circuit which 
chooses the clock selection signal S3. By this, when the difference of the delay value of 
comparison reference clock MAX-DELAY in the phase detector 3 and an output POA is not 
lost, even if the phase contrast detecting signal UP continues outputting, the clock selection 
signal S3 will continue being chosen. 

[0020] On the other hand, in an output circuit CB, like drawing 8 (b), the time delays from P 
points (refer to drawing 3 ) of the delayed-clock-generation circuit 2 to an output POB are 4NS 
(s), and in order that there may be no phase contrast with comparison reference clock MAX- 
DELAY, the phase contrast detecting signal UP is not outputted (**). Thereby, the clock 
selection circuitry 4 continues choosing the clock selection signal SO, and, as for latch input- 
clock DCLK, the delay clock CO is chosen. 

[0021] Although the output terminal OUTA of an output circuit CA and the output terminal 
OUTB of an output circuit CB were behind in the output POA in early stages 4 NSs with the 
above actuation compared with the output POB, the differential delay of both the outputs POA 
arid POB will be lost by changing latch input-clock DCLK in an output circuit CA into the delay 
clock C2 from the delay clock CO. 

[0022] By consequently, the thing for which latch input-clock DCLK' of an initial state to the 
F/F circuit 1 of an output circuit CA turns into latch input-clock DCLK ? of the condition after 
setting out so that the timing chart of drawing 9 may show The address setup time (tSAST) 
which consists of an ADDR signal of an output circuit CA, and an ASTB signal of an output 
circuit CB It is set to 15NS (=15NS+4NS-8NS+4NS), and the address setup margin of 4NS is 
able to be secured from the conventional 1 1NS(s) shown in drawing 6 R> 6. 

[0023] Moreover, in order that the delay equalization circuit of an output circuit itself may judge 
the amount of delay and it may change output timing, even if there is change of the variation in 
a circuit or a layout and a property, temperature, or supply voltage, AC characteristics can be 
guaranteed within set-up limits. Furthermore, since it has composition which can complete 
delay adjustment during the input period of reset-signal RESET from powering on, after reset 
discharge, output delay adjustment has been performed and desired actuation can be expected 
promptly. 

[0024] Drawing 10 is the block diagram of the 2nd operation gestalt of this invention, and has 
given the same sign to the part equivalent to drawing 1 . The point constituted from this 2nd 
operation gestalt so that phase contrast with comparison reference clock MAX-DELAY may be 
detected in the phase contrast detector 3 by considering the output of a combinational circuit 
1 2 as an output POA differs from said 1 st operation gestalt. That is, in two or more output 
circuits, you consider that a delay value until it is outputted by the output terminal OUTA 
through a main buffer 14 from the input of PURIBAFFA 13 is the almost same amount of delay. 
Therefore, if the amount of delay in these buffers is calculated beforehand and phase contrast 
will be detected in the phase contrast detector 3 based on the output of the combination 
circuit 12, it will become possible to lose the differential delay of each output of two or more 
output circuits like said 1st operation gestalt. 



[0025] 

[Effect of the Invention] The output signal with which the 1st delay clock of the necessary 
amount of delay by which through was carried out in the latch means at the time of the reset 
for [ this invention ] powering on is outputted by being delayed by the output circuit as 
explained above. Phase contrast with the comparison reference clock of the maximum amount 
of delay permitted in the output circuit concerned is detected. By changing said 1st delay clock 
to the 2nd [ with few amounts of delay ], and 3rd delay clock one by one, and choosing it from 
it as it, when the phase of the output signal concerned is behind the phase of a comparison 
reference clock By bending forward the latch input clock by which through is carried out in said 
latch means, namely, shifting with a phase near at hand, it sees relatively and upper output 
delay can be made small. It becomes possible to enable this to suppress fluctuation of the AC 
characteristics between each output terminal of two or more output circuits by which clock 
actuation is carried out to the minimum, and to control fluctuation of AC characteristics from 
immediately after actuation of an output circuit. 
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PRIOR ART 



[Description of the Prior Art] The output circuit established in a semiconductor device is 
connected with the semiconductor device of the others in a system board top generally, and 
AC timing is specified in the output terminal. In recent years, the cycle time becomes short by 
improvement-ization of a speed of a semiconductor device of operation, and the demand of 
such [ still ] AC timing is becoming severe by the margin on manufacture, the variation of a 
property, change of temperature, change of supply voltage, etc. The configuration which 
synchronizes output timing with an external clock is proposed about the output timing of 
synchronous semiconductor memory as it is indicated by JP.10-1 12182.A in order to respond 
to such a request for example. The same technique is a configuration which chooses and 
outputs what synchronizes with an external input signal among those which delayed the clock 
which it is proposed also in JP,8-154051,A and JP,1 1-72540.A, for example, is going to output 
with the technique of JP,8~1 54051 ,A by the tapped delay element. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The problem that where of it is difficult to fill the 
demand of the AC characteristics immediately after an output's arising when it is the first stage 
which has not taken the synchronization , since it is the technique carry out the phase 
comparison of an input signal and the output signal , change the amount of delay of an output 
signal based on the phase comparison result , and adjust the output timing , and starting 
actuation at the event of the first stage , i.e. , a circuit , with the technique indicated by these 
official reports arises . Moreover, apply the technique of each of said official report to one 
circuit, and it is set among two or more output circuits which synchronize with the clock of a 
semiconductor device. By fluctuation of a circuit, a layout, a process or a temperature change, 
supply voltage etc. When fluctuation of the AC characteristics between two or more [ because 
defay of output data is different for two or more output circuits of every, respectively ] output 
circuits arises With the configuration to which output timing is changed in each between two or 
more output circuits, it becomes difficult to double the phase of each output timing between 
two or more circuits, and it becomes difficult to control fluctuation of the AC characteristics 
between each output circuit. 

[0004] The object of this invention offers the output delay equalization circuit which made it 
possible to suppress fluctuation of the AC characteristics between each output terminal of two 
or more output circuits by which clock actuation is carried out to the minimum. Moreover, the 
ol^ect of this inventioh Offers an output delay equalization circuit with little fluctuation of AC 
characteristics from immediately after actuation of a circuit. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the output delay equalization circuit of the 1st operation 
gestalt of this invention. 

[Drawing 2] It is the circuit diagram of a F/F circuit. 

[Drawing 3] It is the circuit diagram of a delayed-clock-generation circuit. 
[Drawing 4] It is the circuit diagram of a phase contrast detector. 
[Drawing 5] It is the circuit diagram of a clock selection circuitry. 

[Drawing 6] It is drawing showing the AC characteristics in two output circuits where the delay 
in the former differs. 

[Drawing 7] It is the timing chart of the reset action by power on reset. 

[Drawing 8] It is a timing chart for explaining each delay adjustment actuation in two output 

circuits where delay differs. 

[Drawing 9] It is drawing showing the AC characteristics in the output circuit where the delay in 
this invention differs. 

[Drawing 10] It is the block diagram of the output delay equalization circuit of the 2nd operation 
gestalt of this invention. 
[Description of Notations] 

1 F/F Circuit 

2 Delayed-Clock-Generation Circuit 

3 Phase Contrast Detector 

4 Clock Selection Circuitry 

1 1 Delay Equalization Circuit 

1 2 Combinational Circuit 

13 PURIBAFFA 

14 Main Buffer 
CLK System clock 

DCLK, DCLK' Latch input clock 
MAX-DELAY Comparison reference clock 
POA, POB Output 
RESET Reset signal 

POWER ON RESET Power-on-reset signal 
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